. Individual "rosettes" (encircled) on the PF of the plasma membrane of a lily pollen tube. The "rosette" consists of six single particles (small arrows). Big arrow: shadow direction, x 120000
Received January 31, 1985 Cytobiology 9,344 (1974) [1 3]), but have been claimed to be absent from pollen tubes [4] . We therefore re-examined pollen tubes of Lilium longiflorum for the occurrence o f " rosettes". Tubes of ca. 50 ~tm length were cultivated and freeze-fractured as described [1, 5] . Avoiding cryoprotection, we found individual "rosettes" on the PF of the plasma membrane of lily pollen tubes (Fig. 1) . They have the typical diameter of about 25 nm and consist of six particles (Fig. 1, arrows) . The "rosette" frequency varies between 0 to 12 ~tm -2, presumably depending on the distance of the membrane area from the growing tip as demonstrated for other tip growing systems [1, 6] . For moss protonema cells it could be shown that "rosette" frequency correlates well with growth rate: chloronema cells have less "rosettes" than the faster growing eaulonema cells [7] . If the "rosette" frequency is related with the activity of cellulose synthesis, the pollen tubes can be expected to produce only low amounts of cellulose, the more because pollen tubes grow 10fold faster Leukotrienes (LT) are a class of polar lipids endowed with high biological activity [1] . Their formation from arachidonic acid is initiated by a 5-1ipoxy-genation to 5(S)-hydroperoxyeicosatetraenoic acid, which is further metabolized to the unstable LTA 4 [2] . Enzymatic hydrolysis of LTA4 leads to LTB4, whereas addition of glutathione at C-6 results in the formation of LTC4 [3, 4] . This intermediate can be then transformed to LTD 4 and LTE 4 by stepwise enzymatic elimination of glutamic acid and glycine, respectively. LTC4, LTD4 and LTE~ constitute Slow-Reacting Substance of Anaphylaxis (SRS-A), an important mediator of immediate hypersensitivity. The ability to synthesize such mediators may represent the evolutionary outcome of interactions between the host and external noxious stimuli [7] ; indeed, mammalian lungs, an important portal of entry to the body, are both a major source of leukotrienes and a target for their potent bronchoconstricting properties [1, 7] . Gills are a main site of gas and ion transfer in most groups of modern fish; they represent therefore a crucial contact surface between external and internal environment as well as a functional analogue of mammalian lungs. This report describes the isolation of LTC4, LTD~ and LTE 4 from gill filaments of a teleost fish, Anguilla rostrata. Gill filaments were incubated in teleost Ringer's solution [8] (ionic composition, g/l: NaC1 5.5; KC1 0.14; CaC1 z 0.12), for 60 min at room temperature (25 ~ in the presence of arachidonic acid (30gM), ~C-arachidonic acid (10 gCi) and the Ca 2+ionophore A23187 (5 pM). At the end of the incubation period the medium was removed, briefly centrifuged and analysed by reversed-phase liquid chromatography (RP-HPLC). A Nucleosil 5-C18 column was isocratically eluted at 1 ml/min with a mobile phase of methanol/water/acetic acid/ammonium hydroxide (67 : 33 : 0.08 : 0.04, pH 5.8). Eluted compounds were monitored with an UV detector at 280 nm, 30 s and 60 s fractions were collected and tested for radioactivity and biological activity, respectively. Leukotriene bioassay was performed on strips of guinea-pig lung parenchyma superfused with Krebs' solution (ionic composition, g/l: NaC1 6.9; KC1 0.35; KH2PO ~ 0.16; MgSO4-7 HzO 0.29; glucose 1.00; NaHCO 3 2.1; CaC12 0.275; temperature: 37 ~ at a constant rate of 5 ml/min, as described by The incorporation of label in the eluted products is given in the middle panel. The lower panel shows the biological activity of the eluted fractions on the guinea-pig lung strip. A drift in the retention times was consistently observed with injection of larger volumes of the unextracted incubation medium and can account for the slight misalignment of peak II Piper and Samhoun [9] . The fractions purified by RP-HPLC were dried under a stream of Ar at 37 ~ reconstituted in warm Krebs' and 90% of each of them was injected into the superfusing solution. Quantitation of the material was carried out using synthetic LTC4 as a standard. Figure 1 shows UV absorbance profile at 280 nm, content of radioactivity and biological activity on lung strip of eluted products. Peaks I, II and III coeluted with synthetic LTCr LTD~ and LTE~, respectively, showed incorporation of labeled arachidonic acid and elicited contractions on the lung strip. These contractions were inhibited by compound FPL 55712, an SRS-A antagonist. It is therefore reasonable to conclude that peaks I, II and III represent LTC4, LTD 4 and LTE4, respectively. These findings support the hypothesis that the capacity to synthesize leukotrienes represents a common feature in the biochemical evolution of vertebrate respiratory organs.
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